ABSTRACT.-The fossil eagle Aquila borrasi Arredondo from the Quaternary of Cuba is redescribed and transferred to the genus Buteogallus Lesson, in which it represents a gigantic version (ca. 33% larger) of the morphology present in the living Great Black-Hawk B. urubitinga (Gmelin). Buteogallus borrasi differs from the other large fossil accipitrids recorded in the West Indies, Amplibuteo woodwardi, Gigantohierax suarezi, and Titanohierax gloveralleni, in being smaller, less robust, and with proportionately slender hindlimb elements, especially the tarsometatarsus. Although now known with certainty only from Cuba, B. borrasi may have had a wider distribution in the West Indies and perhaps even mainland North America.
described the extinct eagle Aquila borrasi based on an incomplete left tarsometatarsus (the holotype), a fragmentary right femur, and some phalanges from two Quaternary cave deposits in western Cuba. This was a composite type series, with the femur and one of the largest phalanges later being referred to the huge hawk Gigantohierax suarezi (Arredondo and Arredondo 2002a). Prior to this, Wetmore (1937) had described another eagle-sized buteonine hawk, Titanohierax gloveralleni, supposedly from Great Exuma (later determined to be Little Exuma), Bahama Islands, based on an incomplete tarsometatarsus and a fragment of a carpometacarpus. This material has since been augmented only by pieces of two ulnae from New Providence Island, Bahamas, reported by Olson and Hilgartner (1982) , who explored the relationships of Titanohierax. They commented that the holotypical tarsometatarsus of Aquila borrasi was long and slender, unlike species of Aquila, suggested that it be referred to Titanohierax, and thought that it might be conspecific with T. gloveralleni. Suárez (2004) made the first direct comparisons between large fossil West Indian accipitrids and related continental taxa, concluding that Aquila borrasi is a valid taxon, not referable to the genus Titanohierax. Considerable new material of this and other Cuban raptors now makes possible a reassessment and generic reassignment of Aquila borrasi. One of the most distinctive osteological characters of buteo-galline hawks is the very short inner calcaneal ridge of the hypotarsus. Upon ascertaining that this condition existed in the tarsometatarsi of Aquila borrasi, comparisons quickly revealed that the proportions of this species were almost exactly like those of the Great Black-Hawk (Buteogallus urubitinga) and unlike those of other members of the group. This is the second example documenting a hitherto unappreciated radiation of living and fossil New World Accipitridae derived from or referable to the genus Buteogallus (see Olson 2007) .
MATERIALS AND METHODS
.The specimens of Aquila borrasi we examined are housed in the following Cuban institutional and private collections, all except the last being in La Habana: Museo Nacional de Historia Natural de Cuba (MNHNCu); Instituto de Ecología y Sistemá-tica (CZACC; formerly Colecciones del Instituto de Zoología, Academia de Ciencias de Cuba); Universidad de La Habana (DPUH; formerly Departamento de Paleontología, Facultad de Biología, of the same institution); Oscar Arredondo collection (OA); Carlos Arredondo collection (CA); William Suárez collection (WS); ArqueoCentro (AC), Villa Clara. Comparisons with skeletons of modern Accipitridae were made with all appropriate taxa in the collections of the National Museum of Natural History, Smithsonian Institution, Washington DC, U.S.A. (USNM). In addition, we examined one skeleton of Harpyhaliaetus solitarius Tschudi (Natural History Museum of Los Angeles County, LACM 110091), and another of H. coronatus Vieillot (Nationaal Natuurhistorich Museum, Leiden, the Netherlands). Comparisons with fossils of Buteogallus fragilis (L. Miller), Buteogallus daggetti (L. Miller), and Amplibuteo woodwardi (L. Miller), from Rancho La Brea, California, were made with the extensive collections of the George C. Page Museum, La Brea Discoveries, Los Angeles. A partial skeleton (WS 365) of Amplibuteo woodwardi from Cuba was examined as well. We also borrowed type material of Titanohierax gloveralleni from the Museum of Comparative Zoology (MCZ), Harvard University, Cambridge, Massachusetts (holotypical tarsometatarsus MCZ 2257; paratypical proximal carpometacarpus MCZ 2258) along with a femur (P-26) of Gigantohierax suarezi Arredondo and Arredondo. Of this last taxon, the holotypical complete femur (MNHNCu 75.574), the paratypical fragmentary tarsometatarsus (WS 80120.E), and a referred shaft of right tarsometatarsus (WS 8012) were used for comparisons as well. Osteological terminology follows Howard (1929) , with some necessary modifications. Measurements were taken with digital calipers to the nearest 0.1 mm.
RESULTS

Systematics
Class Aves Family Accipitridae Genus Buteogallus Lesson, 1830
Differs from Aquila and agrees with Buteogallus in having the tarsometatarsus much more slender and elongate, with the inner calcaneal ridge shorter, the tubercle for tibialis anticus situated much more proximad, and wing of outer trochlea smaller and more posteriorly directed. The tibiotarsus is likewise more slender and elongate, the inner cnemial crest is smaller and does not extend as far anteriorly, and the openings of the distal tendinal canal are proportionately smaller. The femur is relatively shorter and more robust, with the head less distinctly set off from the shaft. 1971 , Brodkorb 1971 , Arredondo 1972 , Arredondo and Varona 1974 , Acevedo-González et al. 1975 , Arredondo 1975 , 1976 , Olson 1978 , Campbell 1979 , Varona and Arredondo 1979 , Morgan et al. 1980 , Acevedo-González and Arredondo 1982 , Arredondo 1982 , 1984 , Vergara 1988 , Morgan and Ottenwalder 1993 , Emslie and Czaplewski 1999 , Feduccia 1999 . Aquila sp.: Fischer 1977 , Acevedo-González and Arredondo 1982 , Arredondo 1984 , Cuello 1988 . Titanohierax borrasi: Olson and Hilgartner 1982 , Cuello 1988 , Alcover and McMinn 1994 , Jiménez and Valdés 1995 , Chirino 1996 , Garrido and Kirkconnell 2000 , Iturralde-Vinent et al. 2000 , Suárez 2000a , 2000b , Arredondo and Arredondo 2002a , 2002b , Vergara 2003 Casimba Hueco Chico, Malpaez, Municipality of Sagua La Grande, Villa Clara Province, Cuba: Left (AC 1) and right tarsometatarsi (AC 2) from the same individual.
Cueva Funeraria de Los Niños, Cayo Salinas, Municipality of Yaguajay, Sancti Spíritus Province, Cuba: Distal end of right tibiotarsus (OA X-2970).
Measurements. Buteogallus borrasi is compared with B. urubitinga in Table 1 and with five fossil species in Table 4 . Additional measurements of the species are found in Tables 2 and 3 .
Amended Diagnosis. A scaled-up version, about 33% larger, of the morphology of B. urubitinga, differing from that species by having the humerus with the capital groove thin, pneumatic foramen larger, and brachial depression deeper; ulna more curved with brachial depression shallow, and carpal tuberosity shorter; shaft of femur more compressed anteroposteriorly, trochanteric ridge better developed and condyles shorter; proximal articular surface of the tibiotarsus constricted latero-medially, outer cnemial crest short, inner cnemial crest more compressed medially and externally, thus having a more pronounced depression on either side, internal condyle less projected medially, and shaft more compressed in its distal-internal border; tarsometatarsus with shorter inner calcaneal ridge, and flared distal end, especially the trochlea for digit II. Many of these differences are likely to be size-related.
All the other living species of Buteogallus (which includes Heterospizias; see Olson 2007) are much smaller than B. borrasi. In the Savanna Hawk (B. meridionalis), the tarsometatarsus is even more slender and gracile than in B. borrasi, whereas in the other species and in both species of Harpyhaliaetus the tarsometatarsus is proportionately shorter and more robust than in B. borrasi or B. urubitinga.
Comparison with Other Fossil Accipitridae. The supposedly congeneric fossil species B. fragilis is easily segregated from B. borrasi, as it is a much smaller, stouter bird, and as noted by Howard (1932) is similar in proportions to the Common Black-Hawk (B. anthracinus), rather than the Great Black-Hawk (B. urubitinga). Gigantohierax suarezi is instantly separated from B. borrasi by its huge size. Amplibuteo woodwardi, Gigantohierax suarezi, and Titanohierax gloveralleni are in general larger, more robust species than B. borrasi, with proportionately shorter, stouter hindlimb elements, especially the tarsometatarsus.
Compared with the known elements in the skeleton of Wetmoregyps (5 Buteogallus) daggetti, B. borrasi differs by having the ulna larger with carpal tuberosity less projected; femur also larger with shorter and deeper condyles, posterior-external side flat, and intercondylar sulcus wider; tibiotarsus shorter, with fibular crest high on shaft (or proximal) and less projected, supratendinal bridge wider, tendinal groove deeper and thin, external-distal border of shaft greatly compressed antero-posteriorly, forming a distinct depression in the posterior surface; tarsometatarsus shorter and more robust, more curved posteriorly in lateral view, with the tubercle for M. tibialis anticus larger and laterally located (in the center of shaft in B. daggetti), trochlea for digit II much more distally projected. B. daggetti is a scaledup version of B. meridionalis (Olson 2007 ) and thus differs from B. borrasi in the same way that B. meridionalis differs from B. urubitinga. Buteogallus borrasi differs from the type material of Titanohierax gloveralleni in having a much smaller carpometacarpus (the fragmentary nature of the single carpometacarpus referred to the latter species prevents further comparison), and a more slender and elongated tarsometatarsus, with the outer side deeply excavated; shaft not compressed distally in an antero-posterior direction, resulting in a more triangular shaft in cross section, and much less ex- pansion at the distal end; trochleae flaring more gradually, not abruptly from shaft. Buteogallus borrasi differs from Amplibuteo woodwardi by having the humerus smaller and relatively more gracile, with proportionally longer shaft, reduced ligamental furrow, bicipital surface more projected and rounded, deltoid crest turning internally (or more centrally orientated), forming a more open angle in relation with shaft; distal end less flared (narrower), brachial depression larger and deeper; in posterior view the pneumatic foramen is larger, and the capital groove thin and shallow; ulna much smaller and gracile, with anconal and inner papillae of the secondaries less defined; carpometacarpus also much smaller, although similar in general configuration; femur slightly smaller, weakly pneumatic with one or two small, more rounded pneumatic foramina; fovea capitis extended and shallow, vertically oriented; shaft compressed antero-posteriorly (flatter), especially at the ends; anterior intermuscular line more laterally located, not developed and restricted to the proximal half of shaft (more centrally placed, extending farther down on shaft in Amplibuteo woodwardi), condyles short; tibiotarsus with gracile shaft, fibular crest larger and much less projected, tendinal groove deep and thin, distal point of fusion of fibula higher, internal condyle small and less projected internally, posterior-internal side acute at distal end; tarsometatarsus very slender with a gracile shaft, trochleae flaring greatly, trochlea for digit II projecting farther distally, deep anterior and posterior metatarsal grooves; phalanx 1 of digit I slender, less robust and even more curved downward; ungual phalanges more curved (see Suárez 2004, for additional comparisons with material of A. woodwardi from Cuba).
Buteogallus borrasi differs from Gigantohierax suarezi in the following qualitative characters: femur stout, not flaring greatly at ends (greatly flared and expanded at proximal and distal ends in G. suarezi), shaft slightly compressed antero-posteriorly (greatly compressed in G. suarezi), shaft not twisted, one or two small, rounded pneumatic foramina (twisted at proximal end, greater pneumaticity with presence of a very large, shallow, proximal pneumatic foramen, and a very deep, semi-triangular distal pneumatic foramen in G. suarezi); tarsometatarsus much smaller, gracile, and slender, with shaft very long, not compressed antero-posteriorly, metatarsal grooves greatly excavated (greatly compressed antero-posteriorly, wide and stout, metatarsal grooves poorly excavated in G. suarezi). 14.2 11.3-13.7 (11.7) 24 -DISCUSSION Wetmore (1937) described Titanohierax gloveralleni as supposedly similar to the living Great BlackHawk (Hypomorphnus [5 Buteogallus] urubitinga), but larger. Olson and Hilgartner (1982:27) considered that Titanohierax Wetmore is even more similar to Geranoaetus Kaup than to Buteogallus Lesson. Apart from size, characters described by Wetmore (1937) as distinctive of the tarsometatarsus of T. gloveralleni, in comparison with Hypomorphnus (5 Buteogallus) urubitinga, also serve to distinguish the Bahaman fossils from B. borrasi, which is a more gracile bird than the other three large fossil raptors recorded in the West Indies (Titanohierax gloveralleni, Gigantohierax suarezi, and Amplibuteo woodwardi).
The so-called ''walking eagle'' (Wetmoregyps daggetti) from fossil deposits in California and Mexico proved to be a scaled-up version of the Savanna Hawk (B. meridionalis) and was transferred to the genus Buteogallus (Olson 2007) . It was postulated that B. daggetti may have occupied the niche of a Secretary Bird (Sagittarius serpentarius) and may have been as large or larger than that species, averaging some 40% larger than B. meridionalis (Olson 2007) .
Buteogallus borrasi averaged about 33% larger than B. urubitinga (Table 1) , but because the latter species is considerably larger than B. meridionalis, the two fossil species (B. borrasi and B. daggetti) may have been of roughly equivalent bulk. The Great BlackHawk (B. urubitinga) is widely distributed from Mexico to Argentina. Although it is generally a forest bird, its choice of habitats are extremely diverse and it may occur in wooded savanna or even dry scrub or cultivated areas with scattered trees (Ferguson-Lees and Christie 2001) . Buteogallus borrasi is the most common accipitrid in Quaternary deposits of Cuba, especially in those located at Llanura Meridional de La Habana, where most of the avian taxa recorded indicate the presence of savannas around the caves during deposition (see Suárez 2000b). The morphology of the tarsus suggests that it was probably not as terrestrial in habits as B. daggetti, however.
Considering that the morphology of B. borrasi is so similar to that of the Great Black-Hawk (B. urubitinga), it could be postulated that the former was derived from the latter. Emslie (1998) On the other hand, B. borrasi may have evolved on the mainland, where it has gone undetected or unrecognized in the fossil record, colonized Cuba, became extinct on the mainland, and by the late Pleistocene survived only as a relict in Cuba. In this connection, we call attention to the species Urubitinga (5Buteogallus) milleri Howard (1932:25) , which was described as slightly larger than B. fragilis. It is known only from two incomplete specimens, a fragmentary coracoid (holotype) and the distal half of a humerus from Quaternary deposits at Hawver Cave, El Dorado County, California. Although these elements are apparently close in size to B. borrasi, the generic allocation of B. milleri is unclear because of the paucity and nondiagnostic nature of the specimens. Comparison is hampered further because the single known coracoid of B. borrasi is fragmentary. Adequate taxonomic assessment of the possible similarities between these two taxa would require the recovery of additional material, especially of the continental species.
It is not unlikely that B. borrasi had a wider distribution in the West Indies, as was the case for other species of Accipitridae. Morgan (1994) recorded from Crab Cave in Grand Cayman, Cayman Islands, two partial mandibles of a large accipitrid he identified as Titanohierax gloveralleni, noting its resemblance to Buteogallus. For the present, this record should be listed only as Accipitridae gen. et sp. indet., because two of the large hawks recorded in Cuba, B. borrasi and Amplibuteo woodwardi, are more or less similar in size to Titanohierax gloveralleni, and both are more closely related to Buteogallus than is the Bahaman bird. Additional fossils of the Cayman Island hawk will probably be needed to resolve its identity.
As we will continue to document, the living medium-sized hawks of the genus Buteogallus are very closely related to several eagle-sized species both living and fossil. This may be a common pattern in the Accipitridae, so that the closest affinities of various lineages of large ''eagles,'' living and fossil, may eventually be shown to lie with smaller species, rather than with each other. 
